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Abstract

Participation in compulsory physical education (PE) is a controversial aspect of
the Japanese university system. English-language education programs in Japa-
nese universities often incorporate aspects of the traditional curricula, including
experiential PE. The purpose of the study was to explore the extent to which

compulsory PE in a Tokyo-based global university program contributes to
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overall physical activity (PA) and to elucidate how experiential PE intersects
with student beliefs and motivations. The study sample included 199 domestic
and international students attending PE courses in a Top Global University in
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Tokyo, Japan. All students who undertook compulsory PE classes in English
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were invited to complete an online survey in 2018-19. Survey measures in-
cluded scores on a valid and reliable iteration of the Global Physical Activity
Questionnaire (GPAQ), self-reports of PA influences, and PA-related health
beliefs. Overall PA was high among the cohort, yet there were significant dif-
ferences based on gender and country of origin, with male and international
students reporting higher activity. Most students perceived a positive relation-
ship between PA participation and disease prevention, which reinforced com-
mon health motives for activity, particularly weight control and stress reduc-
tion. Compulsory and experiential PE within a Japanese global university pro-
gram potentially contributes to higher PA levels among ethnically diverse un-
dergraduates but should adapt to a more wellness focused curriculum to ad-
dress behavioral and motivational variations.
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1. Introduction

In the context of growing international enrolments in Japanese universities and
ongoing global reductions in physical activity (PA) among younger adults
(Warner et al., 2021), this study explored and compared PA behaviours and be-
liefs among ethnically diverse student cohorts attending compulsory physical
education (PE) at a Top Global University (TGU) in Tokyo. The number of
international students attending Japanese universities is increasing rapidly in
line with trends for the globalization of tertiary education (Rose & McKinley,
2018). In the decade immediately prior to the COVID-19 pandemic, Japan ex-
perienced an annual 10% increase in international enrolments with over 300,000
foreign students in the country as of 2018 (Japan Student Services Organization,
2019). Reasons for such increases include declining populations of domestic
students, the high reputation of Japanese Universities within the Asia-Pacific re-
gion, and recent government support to stimulate international engagement
with higher education (Hashimoto, 2018; Rose & McKinley, 2018). Most in-
ternational students in Japan are from comparatively developed nations in the
Asia-Pacific or North America and many are enrolled in bilingual or Eng-
lish-language courses implemented as part of the TGU program. The Japanese
government launched the TGU program in 2014 involving 37 public and private
universities to increase international competitiveness and compatibility (MEXT,
2020). The 37 TGUs receive funding to provide globally oriented programs that
often incorporate elements of the formal Japanese education system, including
compulsory PE.

The focus of this research is underpinned by ongoing debates about the place
of PE in Japanese universities and a lack of academic research concerning the
globally oriented TGU program. More than 40% of Japanese universities require
undergraduate students to complete compulsory courses in PE, including many
universities within the TGU program (National Institute of Physical Education,
2018). Such requirements are unique to Japan and not mandated in international
universities where students typically complete formal PE requirements during
high school. Compulsory PE in Japanese universities is an experiential education
subject wherein students participate in supervised sports or exercise sessions that
aim to promote general health, socialization, acclimation to university life, and
communication skills (Izumo et al., 2007). There are some similarities with re-
ported elements in the Chinese tertiary education system, although PE and sport
participation opportunities are more commonly elective options rather than
compulsory subjects (Hastie et al., 2020). Recently, compulsory PE has become a
controversial issue in Japan and the subject of pedagogical debate. For instance,
in a recent survey of 109 universities, more than 15% reported that they had re-
moved compulsory PE requirements in the last decade following changes to na-
tional standards for core undergraduate curricula (National Institute of Physical
Education, 2018; Wei et al., 2012). Despite this change, many universities in Ja-

pan still require undergraduates to complete mandatory courses in PE before
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they are eligible to graduate. While contested, the inclusion of PE as a compul-
sory undergraduate subject is potentially relevant in the 21* Century considering
the ongoing obesity epidemic that is affecting diverse cohorts in developed na-
tions (James, 2008) and long-term trends for reductions in cardiorespiratory fit-
ness and PA among young people in Japan and abroad (Matsushita et al., 2004;
Tomkinson et al., 2019).

To date, there have been no studies undertaken that seek to assess PA pa-
rameters among ethnically diverse cohorts of undergraduate PE students in Ja-
pan using reliable and valid measures. University students provide a fruitful co-
hort for investigation as they are in a transitional phase between childhood and
adulthood with many demands on their time, attention, and behaviour. Interna-
tional and domestic research suggests that university is often a time when stu-
dents begin a transition away from active lifestyles (Kwan et al., 2012), which
makes it an important context for investigation. A focus on university students is
also important because life course research shows that the PA behaviours estab-
lished during early adulthood significantly predict PA and health outcomes later
in life through associations with PA experiences, skill development and
self-efficacy (Hirvensalo & Lintunen, 2011). Several reliable and valid scales have
been developed to assess self-reported PA among diverse age cohorts, including
young adults. Among such measures, the Global Physical Activity Questionnaire
(GPAQ) (Armstrong & Bull, 2006), developed under the auspices of the World
Health Organization (WHO), provides acceptable cross-cultural interpretation
with administration across a variety of modalities (e.g., self-completed, inter-
viewer administered, and online) (Castro et al., 2019; Stelmach, 2018). Interna-
tional studies have been undertaken of university students’ PA behaviours in the
last decade using valid and reliable measures (including the GPAQ) in Thailand,
India, Indonesia, Singapore, and Spain (Acebes-Sanchez et al., 2019; Chu et al.,
2015; Rizki & Rachman, 2019; Shah et al., 2016; Wattanapisit et al., 2016). There
remains limited scholarship that has examined this issue in the context of in-
creasingly diverse student cohorts in Japan.

The aim of the present study was to explore and compare PA behaviours, mo-
tivations and beliefs among an ethnically diverse cohort of male and female uni-
versity students attending a compulsory PE program at a TGU in Tokyo, Japan.
The TGU setting creates a unique natural experiment with high numbers of
Japanese and overseas-born students enrolled and participating in weekly PE
classes as part of their bachelor’s degree program. The implicit hypothesis is that
there are likely to be significant PA differences based on cultural background
and gender among undergraduate students attending PE in a bilingual program
that potentially reflect educational and socio-cultural backgrounds and expecta-
tions. Moreover, it is also predicted that students will have a diversity of motives
for PA that may not currently be well aligned with existing and sport-dominant
PE program structure. By measuring and comparing PA characteristics among

cohorts of international and Japanese university students we may gain informa-
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tion to assist in adapting and improving globally oriented university PE pro-
grams to make them more relevant for changing student populations with di-
verse activity needs and expectations in the 21* century. Such research also helps
to assess the value of PE as a core part of university curricula in Japan to address

ongoing debates about its place in higher education.

2. Methods
2.1. Design and Theory

The study was designed as exploratory cross-sectional survey research (Creswell,
2014) as it is the first investigation of its kind undertaken in Japan with an eth-
nically diverse cohort of English-speakers attending an internationally oriented
PE program. An online survey methodology was used to facilitate efficient data
collection, and information was gathered using Google Forms and Moodle 3.5
educational software. Study conception and design were informed by the Health
Belief Model (Champion & Skinner, 2008) of human behavior derived from the
Public Health and Health Marketing literature. The Health Belief model
(Champion & Skinner, 2008) is a long-standing intra-personal theory of human
behaviour, which hypothesizes that PA participation (and similar preventive
behaviors) is often motivated by desires to improve health or reduce lifetime
disease risk (Champion & Skinner, 2008). PA participation is considered to be a
complex behavior that is influenced by such factors as health motivation,
self-efficacy (confidence in one’s ability to perform a desired behavior), know-
ledge, and perceived benefits of and barriers to action (Champion & Skinner,
2008; Shafiei et al., 2018).

2.2. Participants

The student sample included all undergraduates in an English-language PE pro-
gram at a bi-lingual TGU in Tokyo, Japan. The PE program at the target univer-
sity is mandatory, so selection of all course attendees provided a representative
cross-section of undergraduate students. In principle, all enrolled students who
were physically capable of attending physical education class (i.e., they had no
medical exclusion) were included in the participant sample. Students were ex-
cluded from selection if they were unwell or injured at the time of the study.
Participants included a spectrum of students who expressed a wide variety of PA
behaviors and beliefs (not only active students). All enrolled students were in-
vited to participate in the first week of PE class participation with two verbal
follow-up reminders provided by the lead researcher. Surveys were conducted
during the Spring and Autumn semesters when the weather is relatively settled
and amenable to outdoor PA participation in Tokyo (i.e., to control for the
possible influence of extreme weather conditions). Student participation was
voluntary and not linked to course grade. Prior to participation, students were
informed of study aims and notified that submission of the online survey form

represented consent for the reporting of anonymous and aggregated data. All
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respondents had native-level English fluency or a high level of English as second
language based on University entrance requirements (TOEFL score > 79; IELTS >
6.5). The study was reviewed and approved by an institutional human research

ethics committee (reference number: 2017-23).

2.3. Measures

The English-language Global Physical Activity Questionnaire (GPAQ) was the
primary measure for collecting information on moderate and vigorous PA
across the domains of work, travel, and recreation (Armstrong & Bull, 2006).
The GPAQ is one of the leading international scales that have been designed to
accurately assess habitual physical activity participation across multiple coun-
tries and regions. The tool was developed by the World Health Organization
(WHO) and has demonstrated acceptable reliability and validity in nine coun-
tries (test-retest reliability 0.67 - 0.81; concurrent validity, r = 0.65) (Armstrong
& Bull, 2006). The GPAQ was also used to elucidate levels of sedentary beha-
viour (sitting time) among ethnically diverse student cohorts. Potential influ-
ences on PA were identified from international systematic reviews of the corre-
lates of young adult health behaviour (Sallis et al., 2000; Sterdt et al., 2014) un-
dertaken in the last two decades. In total, 23 potential correlates were summa-
rized (across intrapersonal, interpersonal, and environmental domains) and
presented to respondents as either possible barriers (n = 9) or possible motiva-
tors (n = 12) of PA. Health beliefs were measured using an adapted, single-item
scale that was based on the Health Beliefs Model (Champion & Skinner, 2008),
which asked students to report their beliefs concerning the connection between
regular PA and risk of developing chronic disease. Finally, students were asked
to provide demographic details such as age, gender, academic year-level, and
country of birth (see Table 1).

2.4. Analysis

Prior to the establishment of the analytical approach, sample size calculations
were performed to provide a sound basis for comparative statistics. Sampling
was undertaken to exceed the power requirements for comparative inferential
tests as determined by G*Power software (>134 total subjects for comparative
parametric tests, with a confidence interval of 95% and an alpha level of <.05)
(Faul et al., 2009). Following data cleaning, the distributions of main outcome
variables were investigated to determine appropriate tests of significance. GPAQ
variables were positively skewed, so median and percentile values were used to
describe the data and non-parametric tests of significance were employed, in-
cluding the Mann-Whitney U tests, Chi-square tests and Spearman’s correlation.
Analysis of GPAQ data followed guidelines published by the WHO (2010) and
recommended cut points for low active (<600 Met-minutes per week), mod-
erately active (600 - 2999 Met-minutes per week), and highly active (>3000

Met-minutes per week). The primary outcome of interest (PA level measured in
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MET-minutes per week) was based on previously published procedures and
WHO guidelines for energy expenditure at different exercise intensities over a
period of seven days (WHO, 2010). Additionally, analytic tests performed in this
study mirrored strategies undertaken in studies of university student PA under-
taken with similarly sized populations in other countries (Acebes-Sanchez, et al.,
2019; Chu et al., 2015; Rizki & Rachman, 2019; Shah et al., 2016; Wattanapisit et
al., 2016). Influences on PA included an assessment of social-ecological barriers
and motivators that included 23 individual, interpersonal and environmental
factors that identified from systematic reviews of known correlates of younger
adult PA behaviour (Sallis et al., 2000; Sterdt et al., 2014) and conforming to
the previously described Health Belief Model (Champion & Skinner, 2008). Stu-
dents were asked to select one main barrier and one main motivator that they
felt had a significant influence on their PA participation. Descriptive and Chi-
square tests for independence were used to assess these data. The measurement
of student health beliefs was based on a single item measure adapted from
Champion & Skinner (2008)’s Health Belief Model; How important do you think
regular physical activity participation is for preventing chronic diseases (diseases
that develop slowly over your life such as heart disease)? Student health beliefs
were assessed using a five-point Likert scale and descriptive and Mann-Whitney
U statistics. All results were performed using SPSS (version 23) statistical soft-

ware.

3. Results

During the Spring and Autumn semesters of 2018-19, 199 undergraduate stu-
dent volunteers (70% response rate among 285 invited students) at a TGU in
Tokyo completed an online survey of their PA behaviors, motivations, and be-
liefs. Surveys were undertaken during a period of seasonally mild weather and
prior to the emergence of the global COVID-19 pandemic. Following comple-
tion of surveys, data were automatically output from Google Forms to an Excel
file before conversion into an SPSS database for cleaning and screening. All data
were checked for erroneous values, missing data, and duplicate cases before
analysis and reporting of results. Reasons for non-participation were not articu-
lated by those who chose not to respond to the survey. Demographic characte-

ristics of the respondent cohort are summarized in Table 1 below.

3.1. Total Weekly Activity Participation

The primary outcome measure in this study was total weekly activity participa-
tion represented as total weekly energy expenditure attributable to physical ac-
tivity and reported in Met-minutes per week based on GPAQ data processing
guidelines (WHO, 2010) (see Figure 1). Secondary outcome measures (reported
below) included moderate and vigorous activity as well as participation in speci-
fied activity domains, including manual work, active transport, and recreation

over a typical week. Median total weekly activity among the student cohort was
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3240 Met minutes per week (Interquartile range (IQR) = 5040). Across the cohort,
14% of students were classified as low active (inactive) with <600 Met-minutes per

week, 35% were moderately active (600 - 2999 Met-minutes per week), and 51%

Table 1. Demographic characteristics of PE student cohort.

Demographic parameter Statistic
Age
Mean and SD 21 (SD=2)
Range 7 (18-25)
Gender
Male 75 (38%)
Female 124 (62%)

Undergraduate year level

First year 179 (90%)
Second year 13 (6.5%)
Third year 3 (1.5%)
Fourth year 4 (2%)
Nationality

Japan (domestic) 110 (55%)
International 89 (45%)
United States 45 (51%)
China 13 (15%)
South Korea 11 (12%)
Other (Asia-pacific region) 20 (22%)

Student origin
. pamaayy . & Japan (n=110)
“““““““““““““““ [Z] International (n=289)

Gender (self-reported)

0 3000 6000 9000
Total MET-minutes per week (GPAQ)

Error bars represent the 95% confidence interval.

Figure 1. Total weekly student activity by gender and country of origin.
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Table 2. Percentile values for intensity and mode of physical activity participation.

Percentiles (Met-minutes per week)

Activity intensity and mode

25 50 75 95

Moderate activity ~ Japanese 560 1460 2760 6840
International 900 2640 4800 10,080
Male 720 2160 4440 10,080

Female 694 1760 3600 7200

Vigorous activity ~ Japanese 0 0 2880 7200

International 0 480 2880 8160

Male 0 1920 3600 7760

Female 0 0 1440 7680

Work activity Japanese 0 0 600 4320

International 0 560 1920 8400

Male 0 280 1920 8640

Female 0 70 1080 4320

Active transport Japanese 300 800 1440 3360

International 360 840 2400 5760

Male 300 800 2100 6000

Female 310 820 1470 3600

Recreation activity ~ Japanese 0 480 2880 6720
International 0 1440 3040 10,080

Male 240 1440 4080 7200

Female 0 360 2320 8640
Total activity Japanese 880 2340 5280 10,320
International 1600 4320 6720 18,720
Male 2160 4260 7000 16,680
Female 860 2280 5160 12,840

were highly active (>3000 Met-minutes per week). Total weekly energy expend-
iture was also calculated for three activity typologies: work-related (e.g., manual
part-time jobs), active transport (e.g., walking or cycling to university) and recr-
eational (e.g., sport or exercise participation). Across the sample, work-related
PA contributed to a median of 240 Met-minutes per week (14% of total activity),
active transport contributed 800 Met-minutes (45% of total activity), and recrea-
tional activity contributed 720 Met-minutes (41% of total activity). Across all ac-
tivity levels and domains, international students (Median = 4320 met minutes
per week) were significantly more active than those born in Japan (Median =
2340 met minutes per week), U = 6056, z = 2.87, p = 0.004. Male students (Me-
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dian = 4260) were also significantly more active than female students (Median =
2280), U = 3307, z = 3.41, p=0.001 (see Table 2).

3.2. Moderate Activity Participation

Median moderate activity was 1840 Met-minutes per week (IQR = 3132). Mod-
erate activity participation was significantly higher among international students
(Median = 2640) compared to those who were born in Japan (Median = 1460), U
= 6333, z = 3.56, p < 0.001. Moderate-level activity participation was comparable
across male and female respondents with no significant differences observed.

3.3. Vigorous Activity Participation

Vigorous activity participation was very low across the cohort, and the group
median was 160 Met-minutes per week (IQR = 2880). Male students were sig-
nificantly more likely to participate in vigorous activity (Median = 1920) com-
pared to female students (Median = 0), U = 3401, z = 3.37, p = 0.001. There was

not a significant difference in vigorous activity participation by country of origin.

3.4. Physical Activity Domains

Male students were more active than females in recreational activities (including
sport), which supports findings for gender differences in vigorous activity, U =
3488, z = —-3.01, p = 0.003. There was no significant difference in recreational PA
between Japanese and international students. International students were more
active than Japanese students in relation the work-related domain (including
manual labor), U = 6039, z = 3.00, p = 0.003. There was no significant difference
in work-related activity participation by gender. There were no variations by

gender or country of origin in terms of the active transport domain.

3.5. Daily Sitting Time

Students spent a median of 420 minutes (7 hours) per day sitting. Across the
cohort, 28% sat for less than 6 hours per day, 25% sat for between 6 and 8 hours
and 47% sat for more than 8 hours. There was a significant difference in re-
ported sitting times based on country of origin. Reported sitting was significant-
ly higher among international students (Median = 480 minutes) compared to
those born in Japan (Median = 390 minutes), U = 5806, z = 2.27, p = 0.02. There
were no significant gender differences in reported sitting time. Sitting time was

not significantly correlated with total PA or activity subdomains.

3.6. Health and PA Beliefs

Students were asked how important they believed regular PA is for the preven-
tion of chronic health conditions, such as cardiovascular disease, by answering a
question adapted from the international epidemiological literature. Students
identified a strong connection between chronic disease prevention and regular

PA, scoring 4.48 (SD = 0.72) on a five-point Likert-type scale running from not
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important (1) to very important (5) (93% of respondents rating the statement 4
or higher). Based on Mann-Whitney U statistic, this belief was found to be con-
sistent across the entire cohort, irrespective of country of origin (U = 5287, z =
1.11, p = 0.27) or gender (U = 4466, z = —0.53, p = 0.59). Higher scores con-
cerning beliefs about the connection between health and PA participation were
significantly correlated with increased moderate activity participation (rs = 0.16,

p=0.02), although not with sitting time, vigorous or total PA.

3.7. Barriers and Facilitators of PA

Drawing on international literature review evidence concerning common influ-
ences on PA in younger adult populations, several salient barriers and facilita-
tors were identified across the target cohort. Lack of time (35% of responses) and
low motivation (31% of responses) were the main barriers to PA among the stu-
dent cohort, and 10% of respondents reported no barriers to their activity par-
ticipation (i.e., they were as active as they wished to be). Based on a Chi-square
assessment, reported barriers were consistent across gender (x> = 12.18, Cra-
mer’s V = 0.25, p = 0.14) and country of origin (x> =, Cramer’s V = 0.18, p =
0.63).

Health improvement (including weight management, disease prevention or
stress management) was the dominant motivator of PA for respondents (32% of
responses). Lesser facilitators included social interaction (11%) and self-confidence
(11%). Based on a Chi-square assessment, reported facilitators were also consis-
tent across gender (x* = 8.96, Cramer’s V = 0.21, p = 0.63) and country of origin
(¢ = 8.49, Cramer’s V = 0.21, p = 0.67). These results suggest that there are no
significant gender or ethnic differences in terms of commonly reported influ-

ences on PA within a university student sample.

4. Discussion

4.1. Student Activity Patterns

The majority of students undertaking compulsory PE at a TGU in Japan are
meeting WHO guidelines for PA, with only a small proportion classified as
low-active (i.e., inactive to a degree that it is considered a health risk). Data from
the current study compare favorably to international investigations. Considera-
bly more of our cohort achieved international PA recommendations compared
to published reports of undergraduate cohorts in Spain, Indonesia, and Thailand
(Acebes-Sanchez et al., 2019; Rizki & Rachman, 2019; Wattanapisit et al., 2016).
It appears probable that a weekly session of 90 minutes of compulsory PE con-
tributes positively to meeting baseline PA guidelines among students who attend a
TGU, particularly recreational PA (e.g., sport or exercise participation). This is
evidenced by the observation that the median Met-minutes per week for the sam-
ple narrowly exceeded the WHO cut point for high-active (>3000 Met-minutes
per week). Without a PE class, it is possible that students would report a signifi-

cantly lower median activity level (within the active or low-active range). How-
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ever, it is also important to note that the greatest contribution to weekly PA
among undergraduates came from active transport (e.g., walking and cycling for
utilitarian reasons). Preferences for active travel may be explained by environ-
mental conditions in the study setting. In international comparative terms, Japa-
nese urban areas, including Tokyo, are supportive of active transport and offer
high levels of perceived safety and appropriate infrastructure. For instance, Tokyo
recently ranked first among 60 cities on the global Safe Cities Index (Economist
Intelligence Unit, 2019), which included measures of pedestrian friendliness, pub-
lic transport access and perceptions of environmental safety.

Despite a relatively high level of overall PA compared to international studies,
significant differences emerged by gender and country of origin. Male and in-
ternational students reported higher activity levels compared to those born in
Japan and female students. The gendered nature of PA participation, particularly
vigorous activity, has previously been reported among cohorts of undergra-
duates from North American and British Universities (Aceijas et al., 2016;
Buckworth & Nigg, 2004; Suminski et al., 2002). Reasons for this variation that
have been offered include comparatively limited role models in women’s sport
or fewer social sports groups for females at a university (Buckworth & Nigg,
2004; Suminski et al., 2002). This difference may also reflect the popularity of
university sports clubs and circles (informal student groups based on mutual in-
terest) in Japan, which typically provide expanded opportunities for male par-
ticipation. Indeed, female participation has been shown to be around 35% lower
in education-based sports clubs in Japan, which provide limited opportunity for
female competition and inculcate traditional notions of gender-appropriate sports
(Hartmann-Tews & Pfister, 2003). The gendered nature of sport and exercise in
Japan, with preferential treatment and differential opportunities for male students,
is a long-stranding social issue, which is becoming a subject of national and inter-
national debate in a historically patriarchal society (Hartmann-Tews & Pfister,
2003).

Beyond gender differences, there were also variations in PA based on country
of origin. International students were significantly more active than their Japa-
nese peers with regards to both total and moderate PA. Based on WHO cut
points WHO (2010), the data suggest that international students are typically
highly active (=3000 met-minutes per week) compared to Japanese students who
are typically moderately active (600 - 2999 met-minutes per week). Lower levels
of activity among the Japanese cohort may be explainable by consistent declines
that have been reported in annually assessed fitness parameters among young
people (and other age cohorts) in Japan. For example, trends in hand grip
strength and step count have shown persistent declines among young Japanese
adult populations in declines since the 1980s (Kidokoro et al., 2020; Tanaka,
2019). International studies, however, have also shown general temporal declines
in PA among younger adult and student cohorts in recent decades (Caspersen et
al., 2000; Telama & Yang, 2000). In the context of widespread PA and fitness de-
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clines, therefore, higher levels of activity among international students in the
present study may reflect certain physiological, behavioral, or environmental
characteristics experienced by individuals who choose to travel abroad for edu-
cation. These may be related to higher self-efficacy or socio-cultural factors,
which have previously been identified as determinants of PA behaviour
(Bauman et al., 2012; Trost et al., 2002). Domain-level analysis also showed that
international students reported more work-related physical activity, which may
equate higher involvement in part-time employment or manual occupations
outside of the educational setting.

Despite overall high levels of activity, student sitting time was also high at 7
hours per day. International research indicates that sitting for 6 or more hours
per day is associated with the increased lifetime risk of developing cardiovascu-
lar disease (Stamatakis et al., 2019). This may be an area for educational or envi-
ronmental intervention among the student cohort as sitting behaviour, if sus-
tained over the life course, could lead to premature morbidity and mortality
from middle age (Dempsey et al., 2020). Problematic sitting times appear to be
partly explained by differences between Japanese and international students. In-
ternational students within the sample sat for 8 hours per day, while Japanese
students sat for only 6.5 hours. While both cohorts are within risk parameters
for cardiovascular disease, sitting 8 hours or beyond also places the international
cohort at higher risk from all-cause mortality, particularly if this behavioral pat-
tern is continued into middle age (Ekelund et al., 2019; Stamatakis et al., 2019).
International students’ behavioral patterns could be described as highly active
and highly sedentary, while Japanese students could be described as moderately
active and moderately sedentary. Higher sitting times among international stu-
dents may reflect a different pattern of underlying behaviour influenced by up-
bringing, environment in home country, or a compensatory effect whereby higher
levels of total exertion are followed by prolonged periods of inactivity (Gomersall
et al., 2013).

4.2. Health Beliefs and Influences on PA Participation

Students responded positively to a statement concerning the connection between
chronic disease and regular PA, although this belief was only correlated with
moderate-level participation. This is relevant, however, as moderate PA (e.g.,
walking, cycle commuting or dancing) is associated with reduced morbidity and
mortality at a population level (Lee & Paffenbarger Jr., 2000; Saint-Maurice et al.,
2019). Moreover, moderate-level activity reflects an intensity that can be sus-
tained by most people across the life course (Saint-Maurice et al., 2019), as well
as affording mental health and cognitive benefits (Mota-Pereira et al., 2011).
Student recognition of the importance of regular activity for preventing chronic
disease and maintaining health was reinforced by self-report data concerning
their motivations for being active. Concern about their health (including weight

management, disease prevention and stress reduction) was the overarching mo-
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tivating factor for students when they chose to be active. International research
concerning the determinants of PA among younger adult cohorts has previously
reported health motives to be a prominent behavioral determinant (Egli et al.,
2011; Kilpatrick et al., 2005). Students’ health motives for PA participation also
correspond to predictions of the Health Belief Model (Champion & Skinner,
2008) and suggest that a focus on wellness, rather than competitive sports, may
be desirable to enhance the relevance of university PE in Japan.

Students also reported salient barriers that hindered their PA participation.
Lack of time and low motivation constituted the main barriers among Eng-
lish-speaking undergraduates. These barriers are consistent with international
research findings concerning constraints to health behaviour among university
cohorts and may reflect a range of competing responsibilities for study, part-
time work, peer-group participation, and hobbies (Aceijas et al., 2016; Deliens et
al., 2015). Lack of time and motivation underlines the potential importance of
mandatory PE classes in Japanese universities as these are programmed directly
into students’ weekly timetables and do not require intrinsic motivation to in-
itiate participation. Such programs contribute to the overall quantum of PA for
university students irrespective of personal or environmental barriers as well as
increasing sport and recreation experiences (so-called activity repertoires). Inte-
restingly, student respondents in a European study of PA behaviour independently
suggested mandatory PE as part of their university curricula to increase activity

participation due to time and self-discipline barriers (Deliens et al., 2015).

4.3. Limitations and Future Research Opportunities

The present study is exploratory and representative of one university in Japan
that is part of the small, but growing, TGU program. Although less than 10% of
Japanese universities currently participate in the TGU program, ongoing increas-
es in international student enrolments are projected in the coming decades (Japan
Student Services Organization, 2019). The next step for this research, therefore, is
to explore international and domestic student experiences in similar institutions
that also have mandatory PE programs as part of a future multi-site investigation.
This will be important in anticipation of future expansions of foreign student en-
gagement with the Japanese university system and PE programs. Future research
should also examine the psychological and behavioral characteristics of interna-
tional students in TGUs for comparison with samples of aged-matched controls
in their countries of origin. Such research may help to elucidate whether differ-
ences between Japanese and international students reflect socio-cultural varia-
tions between these cohorts or psychological traits of individuals who travel
abroad for education (i.e., an active or adventurous disposition or higher exercise

self-efficacy resulting from a diversity of activity experiences).

4.4. Implications for PE Curricula in Global Education Programs

The present data suggest that Japanese university PE is a potentially positive
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contributor to adequate and comparatively high levels of PA among domestic
and international students attending a TGU. While mandatory PE participation
at university level is novel for many international students, it also appears to be
beneficial based on reported PA levels, health beliefs, and behavioral influences.
The data suggest that for university PE to be most effective in a TGU setting, it
should be based on the Health Belief Model of behaviour change and reflect stu-
dents’ prevailing interests in their physical and mental wellbeing. In practice,
this could mean offering classes that cater for health management, providing
knowledge about exercise physiology and prescription, and building diverse ex-
ercise experiences and repertoires that includes less vigorous and more inclusive
activity options (e.g., yoga/tai chi, Paralympic sports, and adapted modes of PE)
to support activity participation across the life course. Compulsory PE also helps
to overcome reported barriers related to time and motivation, which are also re-
flected in data collected from student cohorts in international research (Aceijas
et al., 2016; Deliens et al., 2015). Variations in activity levels and styles between
male and female students reported in this study corroborate international data
(Aceijas et al., 2016; Buckworth & Nigg, 2004; Suminski et al., 2002) and suggest
that university PE needs to adapt to a broad-based health and wellness model,
rather than simply providing a venue for participation in vigorous sports, which
appear to be more popular among male study participants. Finally, the potential
for cultural exchange offered by TGU programs may facilitate discussions about
healthy lifestyles and activity patterns between ethnically diverse student co-
horts. For example, in the present study, international students reported higher
levels of activity, but this was balanced with equally high rates of sitting. Alterna-
tively, Japanese students reported moderate-levels of PA with correspondingly
moderate levels of sedentary behaviour. Over time, diverse peer-group interac-
tions, and growing awareness of the heterogeneity of activity styles, may posi-
tively influence student PA behaviors and lifestyle choices within an increasingly
multi-cultural educational setting. The results of this study will hopefully stimu-
late critical discussion and future research concerning the value of experiential

physical activity within university curricula.
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